Abstract: The aim of this study was to investigate the effect of twelve weeks Gum
Introduction
Gum Arabic or Acacia gum is a non viscous liquid collected from the exudates of Acacia senegal and Acacia seyal stems and branches. The gum Arabic is composed majorly of macromolecules (carbohydrates and proteins), minerals and amino acids. The major carbohydrates in gum Arabic are rhamnose, arabinose, galactose and glucuronic acid. It is rich in some amino acids such as hydroxyproline, serine, threonine, proline, leucine and histidine. Gum Arabic is a valuable source of four antioxidant minerals; copper, iron, manganese and zinc.
Gum Arabic has many beneficiaries in different fields including industrial sections such as textiles, cosmetics, ceramics, pharmaceutical and food. In the pharmaceutical field, gum Arabic is used as a vehicle for drugs. It is reported that the gum Arabic has an antioxidant activity and it has positive effect on the cure of different system abnormalities such as the urinary tract, cardiovascular and gastrointestinal [1, 2] . Gum Arabic lowered the blood level of liver enzymes, total proteins and bilirubin. It also reversed the liver damging effect of gentamicin and alloxan [3, 4] .
Some studies showed the effectiveness of gum Arabic as antioxidant material in food preservation [5, 6] and in animals and humans through increasing the concentration of antioxidant enzymes and decreasing the oxidizing molecules in different organs [7, 8] . With regard to the side effects of gum Arabic, some studies have reported the uncoupling of oxidative phosphorylation in the heart and liver [9] , allergy and hypersensitivity [10, 11] .The aim of this article was to investigate the effect of gum Arabic on the liver function and antioxidant activity of Sprague-Dawley rats. The liver functions tests conducted in this study were total proteins, albumin, direct bilirubin, total bilirubin, Aspartate transaminase (AST), Alkaline Phosphatase and Alanine Transaminase (ALT). The antioxidant enzymes studied were Super Oxide Dismutase (SOD) and catalase. The antioxidant related molecules measured were glutathione (GSH) and Malondaialdehyde (MDA).
II. Material And Methods
Study population: The subjects of this study were 20 Sprague-Dawley rats. They were divided to two groups; 10 rats each. The two groups were divided in cages; each cage contained 5 rats. Group one was control group and group two was fed gum Arabic for twelve weeks (three months). Each cage of group two rats were fed 500 ml of 10% gum Arabic solution. Sampling: On week twelve, 5ml of retro-orbital blood samples was obtained from each rat for the investigation of the liver function, after that, the rats were killed by decapitation and the liver was dissected and washed with phosphate buffered saline (PBS), pH 7.4, containing 0.16 mg/ml of heparin to remove any erythrocytes and clots. 100 mg of liver tissue was treated according to the instruction of each enzyme kit producing company. 
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III. Rsults
The range, mean and standard deviation of the liver function tests parameters in the two groups are presented in table.1. However, there was in significant increase in the concentration of the total proteins, albumin and alanine transaminase (Table.1, Fig.1, Fig.2 ). The direct bilirubin, aspartate transaminase and alkaline phosphatase were in significantly decreased (Table.1 ). The mean value of the total bilirubin is the same in the two groups. The superoxide dismutase, catalase and glutathione were significantly increased in the experimental group compared to the control group. The ranges of the superoxide dismutase and catalase in the control group was bellow their ranges in the experimental group. The malondailahdehyde (MDA) was significantly decreased in the experimental group compared to the control group (Table.1, Fig.1, Fig.2 ).
IV. Discussion
Regarding the liver function tests we have registered that the gum Arabic dose (500 ml of 10% guma Arabic for each five rats every day for 12 weeks) leaded to insignificant decrease in the mean value of blood direct bilirubin, aspartate transaminase and alkaline phosphatase. Low levels of aspartate transaminase and alkaline phosphatase reflects a protective effect of gum Arabic on the liver and the bile duct cells. Concerning the AST and alkaline phosphatase, Said Said Elshama et al reached to the same finding of our study with a daily gum Arabic dose of 10 and 20g\ kg with iodomethacin for three, five and seven days [12] . Similar to our findings two studies stated that gum Arabic significantly decreased the blood concentration of aspartate transaminase [3, 4, 13] However Abdelkareem and his research group [4] treated their rats with 15% gum Arabic solution for 8 weeks while Ghassan F. Alubaidy [3] used mice in his experiment and a 10g\ kg body weight\ day for 8 days.
Unlike our finding a master thesis in the university of Khartoum registered increased level of AST and alkaline phosphatase by 0.5g\ kg body weight\ rat\ day gum Arabic dose for 45 days [14] . Similarly, a bile duct ligation in rats and a gum Arabic gum dose caused increased level of AST and alkaline phosphatase [15] . Tarkan KARAKAN [15] study used 3% gum Arabic solution for six days , the dose was 100mg\ kg body weight daily. From the two contradicting results of gum Arabic on the liver enzymes it seems that low doses (100 and 500 mg\ day ) are associated with high levels of AST and alkaline phosphatase while high doses (10 grams, 10% and 15% daily dose) leaded to low levels i.e. the gum Arabic effect on the liver function is dose dependant. We have found insignificant decrease in the direct bilirubin and an insignificant increase in albumin while the total bilirubin was not affected. Our result is scientifically acceptable since increased albumin concentration increases the bound bilirubin and decreases the free bilirubin. The 0.5g\ kg\ body weight dose of Sitona Satti Mohammed Ahmed and Asia Mohammed Elhassan [14] did not affect the albumin neither the total bilirubin. However, Ghassan F. Alubaidy revealed that the daily 10g \ kg body weight decreased the total bilirubin. In another study using human subjects, Chiang M found that a mixture of sucrose acetate isobutyrate (SAIB), gum Arabic and orange juice did not affect the liver enzymes nor the direct bilirubin neither the total bilirubin [16] .
We have found that our gum Arabic dose leaded to insignificant increase in total proteins and ALT. The results of the total proteins, albumin and the liver enzymes reflect the effect of gum Arabic on the synthesis of proteins either positively or negatively. Unlike our finding Sabahelkhier M. K et al concluded that 5% of four different types of gum Arabic solutions on male albino rats did not affected the total blood proteins [17] . Another study on human subjects expressed the non effectiveness of 5g/ day gum Arabic dose on the total [3] study showed that gum Arabic dose reduced the total protein concentration in the liver tissue of mice. Upon searching the literature we did not find any study that registered increase in total proteins and albumin due to gum Arabic treatment in animals or humans; the results were ranging between either no effect or decreased the total proteins or albumin [3, 12, 16, 17] . Regarding the Alanine transaminase (ALT) we have registered an insignificant increase in the blood level of ALT which reflect a cytotoxic effect of gum Arabic on liver cells. One study found that the ALT was increased by gum Arabic dose [14] and some studies, registered reduced level of ALT [3, 12, 13] . A third research group concluded that the gum Arabic has no effect of ALT activity in humans or animals [16] .
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The antioxidant parameters in our study were significantly affected. The positively affected parameters were the superoxide dismutase, catalase and glutathione while the only negatively affected parameter was the MDA. Similar to our findings Abdelkareem A.Ahmed and his research group mentioned that gum Arabic significantly increased superoxide dismutase, catalase, glutathione peroxidase and GSH. They also concluded that the gum Arabic dose significantly decreased the MDA [4] . Treatment of male rats with Trichloroacetate decreased the level of hepatic superoxide dismutase and catalase and increased the concentration of MDA. The trichloroactate toxicity was reversed by gum Arabic and peppermint oil [7, 20] .
Ali BH conducted a study to investigate the antioxidant activity of three different doses of gum Arabic on kidney and liver of rats. He measured GSH and superoxide dismutase and his results indicated the absence of a significant effect of gum Arabic on the two parameters [21].
V. Conclusion
Daily 500 ml of 10% gum Arabic solution for every 5 Sprague-Dawley Rats significantly increased the concentration of liver superoxide dismutase, catalase and glutathione and significantly decreased the concentration of MDA in liver tissues. The mentioned gum Arabic dose did not significantly affected all the studied liver function tests. The mean values of the total proteins, albumin, ALT, SOD, catalase and glutathione were increased in the experimental group compared to the control group. The decreased parameters in the experimental group were direct bilirubin, AST, alkaline phosphatase and MDA. The significant differences were seen when comparing the means of the antioxidant enzymes, glutahthione and MDA. The results showed the effectiveness of gum Arabic as an antioxidant compound. Its effect on the liver function was not significant. The total protein, albumin, direct bilirubin and total bilirubin were measured in the blood of the rats as liver function tests. The glutathione concentration was measured in 100mg of the rats liver. The mean concentration of the total proteins, albumin were insignificantly increased in the experimental group. The direct bilirubin was insignificantly decreased and the total bilirubin was not changed in the experimental group compared to the control group. The liver glutathione concentration in the experimental group was significantly increased (p-value= 0.004). The blood enzymes; aspartate trasnsaminase (AST), alanine transaminase ( ALT) and alkaline phosphatase were insignificantly changed in the experimental group compared to the control group. The enzymes measured in 100mg of liver tissues were superoxide dismutase (SOD) and the catalase, the two enzymes were significantly increased in the experimental group (p-values ≤ 0.000 and = 0.043 respectively). The malondialdehyde (MDA) was significantly decreased in the liver of the experimental groups (p-value ≤ 0.000). 
